We present our experience with the MIS TKA through a mid-vastus approach. The indications and contraindications of the technique are discussed. Our series include 104 patients. The Knee Society Score is used to rate the results. The average KSS score on 6-th month is 89 points. Eleven patients had skin necrosis. Eight had transient stiffness. One developed late infection. The MIS-TKA is recommended for selected patients and must be performed by an experienced surgeon and prepared team.
The standard total knee arthroplasty (TKA) is an invasive procedure that leads to substantial postoperative pain, prolonged rehabilitation and sometimes suboptimal functional results. In recent years this has inspired the creation of less traumatic methods. The encouraging results of the minimally invasive (MIS) unicondylar knee replacement pioneered by JA Repicci lead to the adoption of the same principles in the TKA surgery. [1] The main focus of the debates about the MIS TKA surgery is on the advantages and the problems this surgery creates. The major advantage of the procedure is the limited postoperative pain and faster early recovery, although there are no long term differences compared to the conventional technique.
Some authors quite longer operative time, increased risk of infection and components malposition after a MIS TKA. At the same time the results of the procedure should not be worse then the conventional technique [2] . Bonuti et al suggested that the aim of a MIS is not only to decrease the skin incision, but to reduce the soft tissue trauma by sparing the quadriceps muscle damage and avoiding the patella eversion [3] . In recent years the MIS TKA is under constant development, new surgical approaches are introduced and there is a general tendency toward reduced soft tissue damage. According to all of the authors there should not be any compromise with the alignment and fixation of the prosthesis components, or the soft tissue balance.
We must stress that the definition of the MIS TKA is still not standardized, there is limited data on the medium and long term longevity and functional results [3] .
MATERIAL AND METHOD
Our indications for a MIS TKA include: Angular deformity from 10º varus to 15º valgus. Flexion contracture of maximum 10º and ROM greater than 90º.
We considered patients with active infection, bleeding disorders, compromised soft tissue coverage, problematic vascularity and innervation to be contraindicated for the procedure [4, 5] . Patients with cardio-vascular and respiratory problems, rheumatoid arthritis, diabetes, chronic corticosteroid use and previous knee surgery are also not good candidates because of the expected prolonged operative time [6] . The same applies for obese patients and patients with stronger quadriceps muscle where the components can not be positioned properly through MIS incision [7, 8, 9, 10, 11] .
Surgical technique
According to the surgical approach the arthrotomy is divided in four types and that's the key to the real MIS. Three of the approaches are used by many authors and they are mini-medial parapatellar approach, mini-subvastus approach and mini-midvastus approach. There is also the mini-lateral approach, but there is paucity of published data about it. The computer assisted navigation (CAN) is necessary to establish the visual reference points, because they can be lost during the exposure and thus precision is enhanced. The electromagnetic CAN has an even greater advantage [2] . The basic osteotomy and ligamentous balance techniques are the same as the conventional TKA. Some surgeons resect the tibia first in order to gain better orientation of the surgical field, while others start with the patella. Most prefer to use the Whiteside's line to determine the femoral rotation.
Key steps in our surgical technique:
We begin with a limited skin incision-approximately twice the length of the patella ( 8-11 cm ) and slightly medial to the patellar tendon ( figure 1 ). The second step is a mid-vastus arthrotomy ( figure 2 ). The muscle is transected from 1,5 to 3 cm. We then proceed with patella preparation, without eversion, just lateral retraction ( figure 3 ). It is considered that prolonged eversion of the patella can cause permanent quadriceps dysfunction and muscle weakness. Similar detrimental effect can be caused by the inflated tourniquet.
The next step in our technique is a complete osteophyte excision (figure 4.) in order to clear space for the femoral resection (figure 5.). The tibial resection is preformed after a further clearance of the remaining osteophytes through the so called "mobile window technique" (figure 6.). Then we finish the femoral resection and use the Whiteside's line as a AP distal femoral orientation (figure 7.). We try to avoid the articular dislocation in order to minimize the capsular and ligamentous damage and the postoperative pain respectively. In order to achieve ligamentous balance we use the Whiteside's spacer-block technique (figure 8.). The next step implies the application of the trial implants and necessitated anterior subluxation of the tibia, by a limited distal release of the postero-medial tibial corner (figure 9.). The procedure ends with an implantation of the final components ( figure 10.) . Because of the limited access, the tibial component is cemented first, followed by the femoral component and the tibial inlay. The average Knee Society Score (KSS) at the 6 month was 89 points.
Eleven of the earlier patients had skin necrosis. Eight had transient stiffness. One case developed a late infection one year after the procedure.
DISCUSSION

What is today's understanding of MIS TKA?
By some authors MIS is defined as an incision no greater than 14cm, but this is not the only characteristic. Other compulsory prerequisites include [3, 12, 7, 13] :
· Limited ligament, capsule and recessus dissection · Preservation of the m. quadriceps femoris tendon · Avoidance of patella eversion · Avoidance of tibio-femoral dislocation · Specific surgical instrumentation · Utilization of the "mobile window" · Substantial surgical experience The mail advantage and purpose of the MIS TKA is to limit the blood loss and pain, to shorten the hospital stay, to hasten the recovery and make the rehabilitation easier, to lessen the complications and improve the cosmetics.
All this is connected with a higher patient and surgeon [12, 14] .
The MIS TKA is not without its potential flaws. This procedure allows limited access and visualization to the knee joint which makes it technically demanding compared to the conventional TKA [3, 15] . This inevitably prolongs the operation time especially in the beginning of the learning curve. The alignment and cementing of the implants is also difficult, there is a higher incidence of skin necrosis [7, 16] . These complications can be avoided with proper patient selection, better surgical technique and surgical experience [8] . There is lack of long term evidence for the MIS TKA, because the procedure is relatively new.
CONCLUSION
MIS TKA is not related only to the length of the incision and the good cosmetic result. The main purpose is limited soft tissue and biomechanical damage. The technique allows faster recovery and less postoperative pain. It is obvious that "MIS TKA can lead to real results, only if the real technique is utilized" [17] . It demands a proper attention to detail, to assure that the basic principles are not ignored in an attempt to lessen only the skin incision [18] . It is appropriate for most but not all of the knees. Sure enough the technique is not for every surgeon or hospital, because a good organization and substantial surgical experience is highly recommended [19] . Although the procedure is in its early stage of development and there are many skeptics, the MIS TKA has lead to promising early results and will most probably be indorsed in the future.
